Evidence of selection for clones having genetic inactivation of the activin A type II receptor (ACVR2) gene in gastrointestinal cancers.
The activin signaling pathway parallels the transforming growth factor (TGF)-beta pathway. Both use extracellular ligands and cell surface receptors that are structurally and functionally related, as well as the same intracellular mediators (SMADs 2-4) to transmit these signals. Members of both pathways have been characterized previously as tumor suppressor genes on the demonstration of inactivating mutations in human neoplasms, e.g., genetic inactivation of the activin type I receptor was reported recently in pancreatic cancer. Here, we present evidence of selection for mutations of the activin A type II receptor (ACVR2) gene during human gastrointestinal carcinogenesis. Two 8-bp polyadenine tracts of the ACVR2 gene are targets for inactivating frameshift mutations in gastrointestinal neoplasms having microsatellite instability (MSI). These mutations are similar to those of the 10-bp polyadenine tract within the TGF-beta type II receptor (TGFBR2), a well-characterized target of frameshift mutations in the same neoplasms. We identified biallelic mutations of ACVR2 in 25 of 28 MSI colorectal and pancreatic cancers. In addition, a mutation in the ACVR2 gene combined with loss of the wild-type allele was found in a non-MSI pancreatic cancer. This evidence is compatible with a high degree of selection for inactivation of the ACVR2 gene in tumorigenesis, supporting ACVR2 as a candidate tumor suppressor gene in gastrointestinal cancers.